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Ju the Claims: 

Please amend claims 1-3, 7, 9 -11. Please cancel claims 4 and 5. Claims 12-28 arc 
withdrawn. Please add new claims 39-54. The claims arc as follows: 

1 . (Currently Amended) An apparatus, comprising: 

a product carrier adapted to transport product undergoing manufacture; and 

a first device adapted to sense an attribute of an environment within said product carrier 

or-aa^event-ageefeBg-s aid product cairi e r ; and 

a second device adapted to encode data relating to said attribute and to actively an d 

wclessjy tr ansmit said data . 

2. (Currently Amended) The apparatus of claim 1. furth e r comprising: wherein f[a}] said second 
device ad apted to receive paid attribu te^r-ev ont data sen s ed by said first d e vic e and to tran smit 
said-attribu io or ovent data includes a radio transmitter . 

3. (Currently Amended 1) The apparatus of claim [[2]] i, wherein said first device and said 
second device are the sam e d e vic e integral with eac h other . 

4 - 5 (Canceled) 

6. (Original) The apparatus of claim 1, wherein said product earner is adapted to be scaled 
against the surrounding atmosphere of a manufacturing facility that said product is being 
manufactured in. 
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7. (Currently Amended) The apparatus of claim [[2]] JL wherein said second device is 
programmable with at-teast a unique product carrier identity and is adapted to transmit said 
product carrier identity with said data relating to said attribute or e v e n t. 

8. (Currently Amended) The apparatus of claim 1, further including additional doviccs, each 
additional device adapted to sense one or more additional attributes of the environment within 
said product carrier or an e v ent-affeeting-sai d product carri e r . 

9. (Currently Amended) The apparatus of claim 8, fart her comprising: wherein said [[a]} second 
device is adapted to f eeeive encode da ta re lating to said attributes or e vents sensed by -said-first 
devieeand by said additional devices and actively and wirelcssly transmit said data related to 
said additional attributes or ev e nts . 

10. (Currently Amended) The apparatus of claim 1, wherein said attribute of said environment 
within said product carrier or an event affecting th e product carri er is selected from the group of 
attributes and e ven ts consisting of temperature, pressure, humidity, particulate count[[,]] and the 
presence of oxyg efM^dregenrcMor mo, clomcntal gosos, ammonia, wat e r vapor, hy drogen 
lluoride,-hydf ogcn ohlorido, nitrogen oxid e s, sil anes r aie ohola, ketones, esters, amines, solv e nt ^ 
eWorirmted-selveMts-and-flue ridatod solvents a gas or vapor within said product car rici>r4he 
oecufrence-o^vibratio n^ acceleration and shock, th e intrusion of visibl e light, u toa-violefrligh*; 
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1 1 . (Cunently Amended) The apparatus of claim 1, wherein [[a]] said product within said 
product earner is selected from the group of products consisting of a semiconductor subslrate[[s 
and]] ^ji wafcr[[s]]> a photolithography masklfs]], a photolithography reticule[[s]], a 
semiconductor modulc[[s]], a semiconductor packagc[[s]], a circuit board[[s]], a magnetic 

disk[[s]], £ magnetic hard drive disk[[s]J, a magnetic floppy disk[[s]] f a laser disk[[s]], a compact 

j 

disk[[s]], a digital video disk[[s]] t an optical disk[[s]], a Iens[[es]] and a mirror[[s]]. 

12. (Withdrawn) A method of monitoring an internal environment of a product carrier or events 
affecting said product carrier in a manufacturing facility, comprising; 

providing said product carrier, said product carrier transporting product undergoing 
manufacture; and 

providing a first device sensing an attribute of the internal environment of said product 
carrier or an event affecting said product carrier. 

13. (Withdrawn) The method of claim 12, further comprising: 

providing a second device, said second device receiving said attribute or event data 
sensed by said first device; and 

transmitting said attribute or event data, 

14. (Withdrawn) The method of claim 13, further including transmitting said attribute or event 
data to a location external to said product carrier. 
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15. .(Withdrawn) The apparatus of claim 13, wherein said first device is contained within said 
product carrier or said first device and said 6econd device are contained within said product 
carrier. 

16. (Withdrawn) The method of claim 13, wherein said first device and said second device are 
the same device. 

17> (Withdrawn) The method of claim 12, further including scaling said product carrier from the 
surrounding atmosphere of said manufacturing facility. 

18. (Withdrawn) The method of claim 13, further including: 

programming said second device with at least a unique product earner identity; and 
transmitting said product carrier identity with said attribute or event data. 

19. (Withdrawn) The method of claim 12, further including providing additional devices, each 
additional device f sensing one or more additional attributes of the environment within said 
product carrier or an event affecting said product carrier. 

20. (Withdrawn) The method of claim 19, further comprising: 

providing a second device; 

said second device receiving said attribute or event data sensed by said first device and 
by said additional devices; and 

said second device transmitting said attribute or event data. 
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21. (Withdrawn) The method of claim 12, wherein said attribute of said environment within said 
product carrier or an event affecting the product carrier is selected from the group of attributes 
and events consisting of temperature, pressure, humidity, particulate count, the presence of 
oxygen, hydrogen, chlorine, elemental gases, ammonia, water vapor, hydrogen fluoride, 
hydrogen chloride, nitrogen oxides, silancs, alcohols, ketones, esters, amines, solvents, 
chlorinated solvents and fluoridated solvents, the occurrence of vibration, acceleration and 
shock, the intrusion of visible light, ultra-violet light, infrared light and microwaves, and 
electromagnetic events and static electric charge buildup, 

22. (Withdrawn) The method of claim 12, wherein a product within said product carrier is 
selected from the group of products consisting of semiconductor substrates, 100 mm 
semiconductor substrates, 200 mm semiconductor substrates, 300 mm semiconductor substrates, 
450 mm semiconductor substrates, wafers, 100 mm diameter wafers, 1 50 mm diameter wafers, 
wafers 200 mm diameter wafers, 300 mm diameter wafers, 450 mm diameter wafers, 
photolithography masks, photolithography reticules, semiconductor modules, semiconductor 
packages, circuit boards, magnetic disks, magnetic hard drive disks, magnetic floppy disks, laser 
disks, compact disks, digital video disks, optical disks, lenses and mirrors. 

23. (Withdrawn) A manufacturing system comprising: 

a multiplicity of manufacturing tools; 

a multiplicity product carriers having micro-sensors, each product carrier adapted to 
transport product undergoing manufacture between said manufacturing tools and each rnicro- 
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sensor adapted to sense at least one attribute of an environment within each product carrier or an 
event affecting each product carrier and adapted to transmit date and time stamped product 
carrier identity and attribute and event data; and 

one or more receiving stations, each receiving station adapted to receive said product 
earner identity and attribute and event data from said micro-sensor, 

24. (Withdrawn) The system of claim 23, further including a production control system adapted 
to track the manufacturing tool location of said product carriers and to generate date and time 
stamped product carrier location data. 

25. (Withdrawn) The system of claim 24, further including a product carrier monitoring system 
adapted to collect said date and time stamped product carrier identity and attribute and event 
data, cross-reference said date and time stamped product carrier location data with said date and 
time stamped product carrier identity and attribute and event data and generate date and time 
stamped product carrier identity, attribute and event, and product carrier location data* 

26. (Withdrawn) The system of claim 25, wherein said product carrier monitoring system is 
adapted to generate flags based on said attribute and event data. 

27. (Withdrawn) The system of claim 26, further including a statistical process control system 
adapted to generate an analysis of said attribute and event data. 
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28. (Withdrawn) The sysicm of claim 27, wherein said statistical process control system is 
further adapted to transfer said analysis of said attribute and event data to said production control 

system. 

29. (Withdrawn) The system of claim 23, wherein said attribute of said environment within said 
product carrier or an event affecting the product carrier is selected from the group of attributes 
and events consisting of temperature, pressure, humidity, particulate count, the presence of 
oxygen, hydrogen, chlorine, elemental gases, ammonia, water vapor, hydrogen fluoride, 
hydrogen chloride, nitrogen oxides, silancs, alcohols, ketones, esters, amines, solvents, 
chlorinated solvents and fluoridated solvents, the occurrence of vibration, acceleration and 
shock, the intrusion of visible light, ultra-violet light, infrared light and microwaves, and 
electromagnetic events and static electric charge buildup. 

30. (Withdrawn) The system of claim 23, wherein a product within said product earner is 
selected from the group of products consisting of semiconductor substrates, 100 mm 
semiconductor substrates, 200 mm semiconductor substrates, 300 mm semiconductor subsU-atcs, 
450 mm semiconductor substrates, wafers, 100 mm diameter wafers, 150 mm diameter wafers, 
wafers 200 mm diameter wafers, 300 mm diameter wafers, 450 mm diameter wafers, 
photolithography masks, photolithography reticules, semiconductor modules, semiconductor 
packages, circuit boards, magnetic disks, magnetic hard drive disks, magnetic floppy disks, laser 
disks, compact disks, digital video disks, optical disks, lenses and mirrors. 
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3 1 . (Withdrawn) method of monitoring an internal environment of a product carrier or events 
affecting said product carrier in a manufacturing facility comprising a multiplicity of 
manufacturing tools, the method comprising: 

providing a multiplicity product carriers having micro-sensors, each product carrier 
adapted to transport product undergoing manufacture between said manufacturing tools and each 
micro-sensor adapted to sense at least one attribute of an environment within each product carrier 
or an event affecting each product carrier and adapted to transmit date and time stamped product 
carrier identity and attribute and event data; and 

providing one or more receiving stations, each receiving station for receiving said 
product carrier identity and attribute and event data from said micro-sensor. 

32. (Withdrawn) The method of claim 31, further including providing a production control 
system for tracking the manufacturing tool location of said product carriers and for generating 
date and time stamped product carrier location data. 

33. (Withdrawn) The method of claim 32, further including providing a product earner 
monitoring system for collecting said date and time stamped product carrier identity and attribute 
and event data, cross-referencing said date and time stamped product carrier location data with 
said dale and lime stamped product earner identity and attribute and event data and generating 
date and time stamped product carrier identity, attribute and event, and product carrier location 
data, 
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34. (Withdrawn) The method of claim 33, further including said product carrier monitoring 
system generating flags based on said attribute and event data. 

35. (Wi indrawn) The method of claim 34, further including providing a statistical process control 
system for generating an analysis of said attribute and event data. 

36. (Withdrawn) The method of claim 35, further including transferring said statistical process 
control system said analysis of said attribute and event data to said production control system. 

37. (Withdrawn) The method of claim 31, wherein said attribute of said environment within said 
product carrier or an event affecting the product carrier is selected from the group of attributes 
and events consisting of temperature, pressure, humidity, particulate count, the presence of 
oxygen, hydrogen, chlorine, elemental gases, ammonia, water vapor, hydrogen fluoride, 
hydrogen chloride, nitrogen oxides, silanes, alcohols, ketones, esters, amines, solvents, 
chlorinated solvents and fluoridated solvents, the occurrence of vibration, acceleration and 
shock, the intrusion of visible light, ultra-violet light, infrared light and microwaves, and 
electromagnetic events and static electric charge buildup. 

38. (Withdrawn) The method of claim 31, wherein aproduct within said product carrier is 
selected from tho group of products consisting of semiconductor substrates, 100 mm 
semiconductor substrates, 200 mm semiconductor substrates, 300 mm semiconductor substrates, 
450 mm semiconductor substrates, wafers, 100 mm diameter wafers, 150 mm diameter wafers, 
wafers 200 mm diameter wafers, 300 mm diameter wafers, 450 mm diameter wafers, 
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phololilhography masks, photolilhography reticules, semiconductor modules, semiconductor 
packages, circuit boards, magnetic disks, magnetic hard drive disks, magnetic floppy disks, laser 
disks, compact disks, digital video disks, optical disks, lenses and mirrors. 

39. (New) The apparatus of claim 10, wherein said gas or vapor is selected from the group 
consisting of oxygen, hydrogen, chlorine, other elemental gases, ammonia, water, hydrogen 
fluoride, hydrogen chloride, nitrogen oxides, silanes, alcohols, ketones, esters, amines, solvents, 
chlorinated solvents and fluoridated solvents, 

40. (New) The apparatus of claim 2, wherein said first device and said second device arc 
contained within said product carrier. 

9 

4L (New) The apparatus of claim 1, wherein said second device comprises a radio transceiver, 

42. (New) The apparatus of claim 1, further including a wireless receiving station for receiving 
said d at a from sai d second device, 

43. (New) The apparatus of claim 42, wherein said wireless receiving station is a radio receiver. 

44. (New) The apparatus of claim 1 , wherein said second device is adapted to transmit a 
date/time stamp with said data relating to said attribute. 
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45. (New) The apparatus of claim 1, wherein said second device is adapted to receive 
programming signals. 

46. (New) The apparatus of claim 1, wherein said socond device is adapted to receive control 
signals. 

47. (New) The apparatus of claim 46, wherein said control signals arc selected from the group 
consisting of on, off, reset, lest and poll instructions. 

48. (New) the apparatus of claim 1, further including a third device connected to said first and 
second devices, said third device including physical contacts to temporarily connect an external 
device to said first and second devices. 

49. (New) The apparatus of claim 1 , wherein one or both of said first and said second devices are 
self-powered. 

50. (New) An apparatus, comprising: 

a product carrier adapted to transport product undergoing manufacture; and 

a first device adapted to sense an event affecting said product within said product carrier; 

and 

a second device adapted to encode data relating to said event and to actively and 
wirelessly transmit said data. 
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51. (New) The apparatus of claim 50, wherein said event occurring to said product while within 
said product carrier comprises an electromagnetic, electrostatic or magnetic event. 

52. (New) The apparatus of claim 51, wherein said electromagnetic, electrostatic or magnetic 
event includes the intrusion of visible light, ultra-violet light, infrared light, microwaves, into 
said product carrier and static electric charge build within said product carrier* 

53. (New) The apparatus of claim 50, wherein said event occurring to said product while within 
said product carrier is selected from the group consisting of vibration, acceleration and shock up. 

54. (Now) The apparatus of claim 50, wherein said event exctudes logistic and production 
control events. 
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